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1富士登山中における気温と血中酸素飽和度との関連性
Abstract
Previous studies have reported that an elevation in body temperature decreases arterial 
oxygen saturation during mountain climbing. However, it remains unknown whether ambient 
temperature is associated with arterial oxygen saturation during mountain climbing. Therefore, 
we measured pulse oximetry oxygen saturation (SpO2) and ambient temperature during ascent/
descent of Mount Fuji in 6 healthy men. SpO2 decreased during ascent and increased during 
descent; the highest point was Ryutsu Keizai University (baseline; 38 m above sea level, 98.1
±0.4 ％) and the lowest point was the Yoshida trailhead peak (3,710m, 82.0±4.4 ％). Heart rate 
increased with the reduction of SpO2 from the baseline (73±9bpm) to the Yoshida trailhead peak 
(110±17bpm). The ratio of subjects with subjective symptoms of acute mountain sickness was 
highest at the 8th station (3,040m, 5/6 [83.3％]). Comparing ascent and descent, SpO2 was lower 
during descent than during ascent at the Original 8th (3,370m, 82.8±2.8 vs 86.9±3.3％ , P = 0.04) 
and 7th (2,700m, 90.1±2.0 vs 92.6±2.2％ , P = 0.04) stations, although there were no differences 
in atmosphere (684 vs 683 and 744 vs 739hPa, respectively). Ambient temperature was higher 
during descent compared to during ascent (13.3 vs 12.1 and 18.0 vs 17.3 ℃ , respectively). An 
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合には急性高山病（Acute mountain sickness, 
AMS）の症状が頻繁に発生するとされており 1 ），
富士登山は必ずしも容易ではない。実際に，山
本 2 ， 3 ）および山本と荒牧 4 ）の調査では，富士










る動脈血酸素飽和度（Pulse oximetry oxygen 
saturation, SpO2）の測定である































































































12：45 5th station 2,305 775 24.1 61.0 Cloudy 13：40 onset of ascent
15：25 7th station 2,700 739 17.3 87.0 Cloudy
17：28 8th station 3,040 710 13.9 93.0 Clear
19：07 Original 8th station 3,370 683 12.1 89.0 Clear
Dinner, sleeping
2：00 re-onset of ascent
03：44 Yoshida trailhead peak 3,710 655 8.3 90.0 Clear 5：00 onset of descent
05：40 Original 8th station 3,370 684 13.3 52.0 Clear
07：13 Toilet at 7th station 2,640 744 18.0 95.0 Cloudy















よび 2 ），気温は高かった（Figure 2）。
全地点で血圧および心拍数の値が得られた
3 人の測定値をFigure 3 に示した。収縮期血
圧（F = 1.5, P = 0.22）および拡張期血圧（F 
= 2.1, P = 0.09）に有意の変動は認められな
かった。心拍数には経時変化が認められ（F = 
8.3, P = 0.0002），登りの七合目以降は基準地
点（流通経済大学）および登りの五合目に比





27［ 3 人× 9 地点］，r = -0.537, P = 0.003）。ま
た，測定可能であった全データにおける相関
分析でも，心拍数とSpO2との間に相関関係が
認められた（n = 49［ 7 人× 3 ～ 9 地点］，r =
Figure 1. Altitude above sea level, atmosphere and pulse oximetry oxygen saturation (SpO2) during ascent/
descent of Mount Fuji.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　
Values are means ± SDs. White circles, values during ascent; gray circles, values during 
descent; black circle, baseline value measured at Ryutsu Keizai university. *P < 0.05 and 
































Figure 2. Ambient temperature and pulse oximetry oxygen saturation (SpO2) at the Original 8th and 7th stations.
Big circles, means ± SDs; small circles, individual values. White 
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Figure 3. Heart rate and blood pressure (BP) during ascent/descent of Mount Fuji.
Values are means ± SDs. *P < 0.05, **P < 0.005, and ***P < 0.0005 vs. Ryutsu Keizai university and the 
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Table 2　Acute mountain sickness score during ascent/descent of Mount Fuji.







F value 2.9 1.4 1.4
n (％)
P value 0.01 0.23 0.23
Ryutsu Keizai university (38 m) 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0 ( 0.0)
5th station (2,305 m) 0.5 ± 0.5* 0.3 ± 0.5 0.3 ± 0.5 3 (50.0)
7th station (2,700 m) 0.7 ± 0.5* 0.2 ± 0.4 0.3 ± 0.5 4 (66.7)
8th station (3,040 m) 0.8 ± 0.4* 0.2 ± 0.4 0.2 ± 0.4 5 (83.3)
Original 8th station (3,370 m) 0.7 ± 0.5*‡ 0.2 ± 0.4 0.2 ± 0.4 4 (66.7)
Yoshida trailhead peak (3,710 m) 0.8 ± 0.8* 0.3 ± 0.5 0.2 ± 0.4 4 (66.7)
Original 8th station (3,370 m) 0.3 ± 0.5§ 0.2 ± 0.4 0.2 ± 0.4 2 (33.3)
Toilet at 7th station (2,640 m) 0.3 ± 0.5‡§ 0.0 ± 0.0 0.0 ± 0.0 2 (33.3)
5th station (2,305 m) 0.2 ± 0.4†‡#§ 0.0 ± 0.0 0.0 ± 0.0 1 (16.7)
Values are means ± SDs or number of subjects (％). *P < 0.05 vs. Ryutsu Keizai university; †P < 0.05 vs. 
the 7th station; ‡P < 0.05 vs. the 8th station; #P < 0.05 vs. the Original 8th station during ascent; §P < 
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